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(57) Abstract 

A orocess in purification and/or concentration of factor VIII complex, starting from a preparation of factor VIII 
compli obSned ^concentrated in a known manner, mostly in the form of a precipitate, such as «yopreaprta e or 
S^fiSn I-O This preparation is dissolved in a glycine solution of at least 1.5 M at a temperature of at least + 15 C 
Sd oH S?t7 8 and a suSm^^ liquid is recovered as a product or for further working up, particularly preapitation 
of Sie7a?or VIII cTmplxTom the supernatant liquid with more than 1.5 M salt solution maintaining the glycine concen- 
tration of at least 1.5 M. 
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A process in purification and concentration o f the factor 
Vlll-complex 

This invention relates to a process in purification 
and/or concentration of the factor VIII complex. It is 
started from a preparation prepared in a manner known per 
se, in which the factor VIII complex is enriched. The 
5 preparation is mostly in the form of a precipitate. 

The factor VIII complex is lacking or its activity is 
reduced in hemophilia of type A and in v. Willebrand's 
disease. The symptoms in these diseases are often serious 
bleedings in joints and muscles and from mucous membranes. 

10 The factor VIII complex takes part in the biochemical 

reactions promoting the coagulation of blood. In the coa- 
gulation of blood, an insoluble polymer, fibrin, is formed 
from a soluble protein, fibrinogen. The reason for the 
polymerization or formation of fibrin is an enzymatic 

15 change of the fibrinogen molecule, which is caused by the 
enzyme trorabin (factor Ila). This enzyme is formed from 
•protrombin (factor II) under the influence of an enzyme, 
called factor Xa. Said enz>'me is also present as a zymogen 
in the blood before the coagulation. The zymogen form is 

20 called factor X. The conversion of factor X to factor Xa 
also takes place enzymatically by means of an enzyme called 
factor IXa. The factor VIII complex takes part in this 
reaction (as a co- factor) together with calcium and phos- 
pholipide. In the following scheme the most important reac- 

25 tions in the coagulation (clotting) of blood are illustrated. 
Totally a great number of various factors take part here. 
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The factor VIII complex consists of at least two 
components, one of which is called the factor YlllrC, in 
which C means that this conponent is responsible for 
the coagulation activity of the complex in the reaction 
chain shown. This component is considered to contain the 
antigen proved by means of antibodies, which are develop- 
ed in certain persons suffering from hemophilia and which 
prevent the coagulation activity of factor VIII :C. The 
antigen is called F VIII :CAG. The other component has been 
called factor VIII-RAG or F Vlll-related antigen. This 
antigen is different from the antigen F VIII :CAG. The 
factor VIII :C and the (antigen) factor VIII: GAG are lack- 
ing in hemophilia of type A in a serious form- In this 
disease there is a normal content of factor VII I: RAG. In 
V- Willebrand' s disease, there is a lack of factor 
VIII: RAG in the blood and a corresponding lack of factor 
VIII :C. For persons suffering from a serious form of . 
V. Willebrand's disease the lack of factor VIII: RAG is al- 
most total and the content of factor VIII :C is about 5 % 
of the normal content. In v. vrillebrand' s disease, the 
activity of the so-called factor VIII :RCF is highly re- 
duced. This activity is an expression of a component in 
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plasma which causes agglutination of trombocytes in the 
presence o£ the antibiotic "Ristocetin". It is now consid- 
ered that the activity of the factor VIII :RCF is an ex- 
pression of the component or components in plasma which 
has (have) the factor Vlll-related antigen (factor VIII: 
RAG). The lack of factor VIII :RCF in v. Willebrand's dis- 
ease has been found to be correlated to the prolonged 
capillary bleeding time existing in this disease and which 
is an expression of a defective trombocyte function. This 
function is normal in hemophilia type A, whereas the coa- 
gulation time of the blood is prolonged due to the re- 
duced content of factor VIII:C. In v. Willebrand's dis- 
ease, the coagulation time is also prolonged as there is 
also a lack of factor VIII :C in this disease, especially 
15 in serious forms thereof. The lack of factor VIII :C in 

V. Willebrand's disease is considered to be a consequence 
of the lack of factor VIII:RAG/RCF, which seems to act as 
carrier molecule for factor VIII :Q. In accordance with 
the existing values, one can illustrate the factor VIII- 
20 -complex schematically in the following way: 
F VIII:RAG/RCF = = F VHI:C/CAG 
A number of processes are known at present for the 
preparation of plasma concentrates for clinical use, which 
contain the factor VIII complex or parts thereof. The 
25 complex can be precipitated from Cohn's fraction I with 
alcohol. Additional concentration of the complex can be 
carried out by extraction of inert protein ^.rhith about 
1 M glycine solution in cold'. Fractionation of plasma with 
ether or tannic acid has also been used for the prepara- 
30 tionof factor VIII concentrates. Concentrates prepared by 
precipitation in cold of the factor VIII complex have been 
widely used due to the simplicity of the method. In cer- 
tain cases, polyethylene glycol has been used for preci- 
pitation of the factor VIII complex. Variants of the gly- 
35 cine method, in which either other amino acids than gly- 
cine have been used or glycine has been used for preci- 
pitation of the factor VIII complex are also kno^m. 
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Concentrates prepared according to the glycine method 
contain all factors in the factor VIII complex, but the 
specific activity is low, and therefore great volumes of 
solution must be injected in the treatment of hemophilia. 
5 Preparations with a high specific activity have often been 
found to lack the factor correcting the prolonged bleeding 
time in v. Willebrand's disease. 

As to the yield of the coagulation active part 
CF VII:C), this is low in most preparation processes or 
10 between 20 and 30 % at best. 

In the treatment of hemophilia, it is of a great im- 
portance to use concentrates of the F VIII complex with a 
high specific aciti\-ity of all the factors included in the 
complex. Hemophilia A as well as v. Willebrand's disease 
15 can be treated with such a concentrate. A specific activity 
which is 200-300 times greater than that in plasma also 
permits preparations containing the necessary therapeutic 
dose in a small volume CS-10 ml3 . This makes the treat- 
ment easier as the dose can be administered in an injection 
20 syringe. This also makes it possible to carry out the treat- 
ment for example at home by the sick person himself as is 
usual in the treatment of diabetes with insulin. 

In most countries, the supply of blood is unsatisfac- 
tory in respect of the possibilities of preparing sufficient 
25 amounts of factor VIII complex for treatment of hemophilia 
from available blood volumes. This situation might be con- 
siderably improved if the percentage yield of the factor 
VIII complex could be increased in preparation from blood. 



30 highly satisfactory factor VIII complex having a specific 
activity that is about 150-250 times greater than that in 
plasma, while the yield is betw^een 40 and 60 %. The process 
according to the invention is charactericed in that the re- 
sulting preparation of factor VIII complex is dissolved in 

35 a glycine solution of at least 1.5 M at a temperature of at 
least +15°C and a pH o£ 6.3-7.8, preferably pH 6.8, and 
that supernatant liquid is recov^ered as a product or for 



It has now been found to be possible to prepare a 
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further working-up. The resulting product (factor VIII 
complex) contains the antihemophilic factor (factor 
VIII:C/CAG) and the component (factor VIII-RAG/RCF) which 
is lacking in v. Willebrand's disease. 
5 The starting preparation obtained in a vay known 

£er se can be prepared by cryoprecipitation or fraction- 
ation of plasma with alcohol. Through the process of the 
invention, impurities are then precipitated in a glycine 
solution at and about room temperature and at a neutral 

10 pH. In previously knovn processes, glycine solutions 
have been used at a low temperature for dissolution of 
imT^urities from a precipitated factor VIII complex. 
Glycine at a concentration of about 2 M has also been 
used for precipitation of the factor VIII complex from 

15 a protein solution at a low temperature. 

According to the invention, the preparation of fac- 
tor VIII complex is now treated at a temperature^of at 
least 15°C, preferably" at a temperature, of T^S-57 C, such 
as 20-35°C, and most preferably at about 50°C. The 

20 temperature should not normally exceed 40-45 C. 

In doing this, the factor VIII complex renains in 
solution, while contaminating protein is precipitated. 
The pH is approximately neutral. The ionic strength of 
the solution should be between 0.1 and 0 . 5 calculated 

25 as buffer salts. The glycine concentration at the pre- 
cipitation of inipurities can vary between 1.5 M and a 
saturated solution and is preferably 1.6-2.5 M, such as 
1.8-2.2 M, and most preferably about 2.0 M. 3y this 
precipitation of protein which is inert in this connect- 

30 ion, the specific activity in the supernatant liquid is 
increased by 2-7 ti-es and the yield is between SO 

and 100 %. .... 

The supernatant liquid can be worked up ir. a manner 

known per se by precipitating the factor VIII complex with 

35 organic solvent or polymerisolutions . However, according 

to a novel technic this factor VIII complex also can be 

precipitated by the addition of salt. Thus, salt is added 

to the supernatant liquid to a concentration cf at ^^^^^-^^---^ 
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•1.5 M maintaining the glycine concentration of at least 1.5 M 
to precipitate the factor VIII complex containing product 
which is recovered. The salt used should be non-toxic and 
should be able to provide the necessary concentration of 
5 at least 1.5 M, e.g. 1.8 M, preferably about 2-0 M or more, 
e.g. 2.2 M. It is possible to use a saturated salt solu- * 
tion. The glycine concentration can be the same as in the 
dissolving step. The temperature can be as low as the 
freezing point of the supernatant liquid up to as high 
10 temperatures as e.g. 50°C or 60°C, Temperatures below 

40^C are preferred, as 0-57^C, e.g. 2-50^C- Examples of 
salts that can be used are NaCl, KCl, CaCl2, MgCl2, KH^Cl, 
- CNH^)2^04' Na2S0^, K^SO^, Xa3P04, Na2HP0^, NaH2P04 and 
citrates of sodium, potassium and ammonium; thus alkaline 
15 metal salts, such as sodium and potassium salts and 
ammonium salts, are preferred. 

The invention is described more in detail in the 
folloiving examples with reference to its use in the 
fractionation of blood plasna. In the examples,- it is 
referred to the enclosed drawing, in which Fig. 1 shows 
protein and activity iji the supernatant liquid and the 
specific activity as a function of the molarity of the 
glycine solution. Fig. 2 shows the activity in supernatant 
liquid and in precipitate and protein in the supernatant 
liquid as a function cf the temperature. In Figs. 5 and 4 
the same quantities are shovoi as a function of ?H and 
ionic strength, respectively. Fig. 5 shows the activity in 
-vivo of the factor VIII concentrate in a patient suffering 
from severe v. ICillebrand^ s disease, and also the inverted 
30 value of the bleeding time; Fig. 6 is a diagram illustrating 
the yield of factor VIII in the supernatant liquid and the 
precipitate versus the salt concentrarion. 

Examnle 1 . Blood is collected in citrate-phosphate-dex- 
trose-adenine solution in an amount of 50 ml of citrate 
35 solution per 450 ml of blood. Blood cells are removed by 

centrifuging and plasna is sucked off- The plasria is frac- 
tionated with alcohol according to Ccr.n's fractionation 
method. Fraction I is washed in cold with glycine solution^^^^^ 

f OMPI _ 
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The remaining precipitate, called fraction I-O, contains 
factor VIII complex and is dissolved in sodium citrate 
Solution (pH 6.8) of 0.055 M to a protein concentration 
of about 2 8 parts of a buffer Kith a pH of 6.8 and 
5 containing varying amounts of glycine, 0.125 M NaCl and 
0.025 M imidazole are added to 4 parts of this solution 
at room temperature. After stirring for 15 minutes the 
precipitate formed is removed by centrifugation at ambient 
temperature. The precipitate is dissolved in citrate 
10 solution. The precipitate as veil as the supernatant 
liquid is analyzed in respect of activity of factor 
VIII :C (^lormalization of the coagulation time of plasma 
from persons with hemophilia A after recalcif ication) or 
with a commercial reagent (IMCO A3, Stockholm). The total 
15 protein is determined by means of Lowry's method. The re- 
sults of this test appear from Fig- 1. As shown in the 
fioure, considerable amounts of inert protein are preci- 
pitated from the solution of fraction 1-0 at glycine con- 
centrations of 1.1-2.2 M. 1\Tien the glycine content in- 
20 creases over 2.2, additional precipitation of inert pro- 
tein takes place, but considerable losses of factor 
VIII :C can occur fror. the supernatant liquid. At a gly- 
cine content of 1.5-2.G M, the yield of factor VIII:C in 
the supernatant liquid is high, while the content of pro- 
tein therein is much lower than in the original solution. 
The specific activity cf the supernatant liquid is about 
3 times higher than in the original solution at a glycine 

concentration of 2 M- , - t, 

Exa^T>le 2. Blood and plasna are prepared m the vav 
descrl^;n;rTxample 1. A counterpart of fraction 1-0 is 
prepared bv freezing of the factor VIII complex by adding 
polvethylene glycol 40C0 in an a.ount of 1 . to the plasma. 

- - _7n°r A,- a slow thawing to +-r L 

The mixture is rroze.. -70 L. .-^^ ^ s 

a precipitate called cryoprecipitate regains when all ice 
35 ha; melted. This precipitate contains between 60 and 90 . 
of the factor VIII ccplex of the plasna, The P-^^^P^^^ 
i. dissolved in 0.055 M sodium citrate solution CpH^6.8) 
to a protein content of about 3 ^. 10 parts of a bu^.er^^^ 
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containing 5.0 M glycine, 0.125 M NaCl and 0.025 -M imid- 
azole CpH 6.8) are added to 5 parts o£ this solution at 
10°, 20°, 30° and 37°C. The mixtures are brought to equi- 
librium at the different temperatures under stirring for 
5 15 min. The precipitate formed is removed by centrifuga- 
tion. Precipitate and supernatant liquid are analyzed as 

in example 1 . 

As is apparent from Fig. 2, the separation of the 
factor YIII complex from inert protein is highly dependent 
10 on the temperature of the glycine-protein mixture. At tem- 
peratures, above 15°C, the Kiain part of the factor VIII 
complex IS found in the supernatant liquid, while at lower 
temperatures, the main part is in the precipitate. 

Example 5 . The cryoprecipitate Csee example 2) is 
IS dissolved in a 0.055 M citrate solution (pK 6.8) to a pro- 
tein content of about 5 %. 8 parts of buffer containing 
3 M glycine, 0.123 M XaCl and 0.G25 M imidazole, the pH 
of which has been adjusted to 6.3; &.S: ".3 arid /-S, res- 
pectively, are added dropvise to 4 parts of this solution. 
20 After stirring for 13 min at 30°C, the precipitate formed 
is removed by centrifugation and dissolved in citrate 
solution (pH 6.8). The supernatant liquid and the precipi- 
tate are analyzed according to exarr.ple 1 . 

As is evident fron Fig. 5, the differences in activity 
25 and yield at different pH are relatively small, .^n optimal 
separation of the factor VIII co-plex on behalf of super- 
natant liquid is cbtained at approximately neutral pH. 

Example 4 . 10 parts of glycine-imidazole solution 
with a varying content of co-jncn salt were added dropwise 
to 5 parts of the cryoprecipitate Csee examples 2 and 3) . 
The composition of the different additional solutions is 
as follows: 

1) 3 M glycine, 0.023 M inicszole, pH 6,S; 2j 3 M 
glycine, 0.025 M imidazole, 0.3 M XaCl, pH 6.8; 5) 5 M 
glycine, 0.025 M imidazole, 0.6 M NaCl , pH 6.S. 

After achieving equilibriur. at 30°C- for 15 ziin the 
resulting precipitates are rer.cved by centrifuging . The 
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supernatant liquid and the precipitate are analysed 

according to example 1. 

The results are shou-n in Fig. 4. The variation m 
ionic strength between 0.1 and 0.5 has only a small effect 
on the distribution of the factor VIII complex in super- 
natant liquid and precipitate. 

Example 5 . Fraction I-O is dissolved in citrate 
solution Csee example 1) to a protein content of about 
2 %. ID parts of 3 M glycine containing 0.125 M NaCl and 
0.025 M imidazole, pH 6.8. are added to 5 parts of the 
resulting solution. After stirring at 20°C the precipi- 



tate 



(F I) is removed by centrifugation . The super 



natant liquid Cupper liquid I) is cooled to 4 C. Aqueous 
polyethylene glycol 6000 of 50 % is then added to a 
final concentration of 10 After stirring for oO min 
at 4°C, the precipitate (F II) is removed from super- 
natant liquid (upper liquid 11) by centrifuging . All 
supernatant liquids and precipitates" are analyzed xn 
the way described in example 1 . 

The distribution of the protein and the factor 
VIII complex in the different fractions is apparent 
from the following table 1- As is apparent fron the 
table, the fraction 1-0 is suitable as a starting ...ace- 
rial for fractionation. The results shov, vhich xs nos. 
important, that the factor VIII conplex in the super- 
natant liquid can be concentrated by precipitation 
with polyethylene glycol after precipitation of xnert 
protein with glycine. 



oim 

V/IPO 



wo 82/04395 



PCT/SE81/00183 



10 



o 
o 





(SI 








o 


•I-l ^ 






o 




to 






1 




1 














o 


























CO 












w 








o 


oo 








* 
















^ 


























> 


























LO 


o 


to 


CM 


O 














o 




to 






rq 






to 




















• • 1—4 












1— ( 


to 






" " 




<— i \ 














CM 




o 


O 






















tO 




















O 










O 


o 


I 




t 




?- 












P« 












tH 












C3 
























p S 


trs 


1 




1 






to 
















































CO 








vO 


s 




1 




1 




o \ 










vO 














CL, S 
























^ cn 














GO 






to 


to 


> S 




















<— < 

















-3 



O 
1 



wo 82/04395 



PCT/SE81/00183 



11 



10 



15 



^^^^^^^le_6. 10 parts of solution containing 3 M gly- 
cine 0 125 M NaCl and 0.025 M imidazole at pH 6.8 are 
added to 5 parts o£ solution o£ the cryoprecipitate (see 
example 4D at 20°C. After stirring for 10 .in the pre- 
cipitate (F n formed is removed by centrifugmg . The 
supernatant liquid C Upper liquid H is cooled to 
4°C after which an aqueous solution of 50 I of 
poi;ethvlene glycol 6000 is added dropvise to a concent- 
ration of 6 %. After stirring for 30 min the precipitate 
(F II} is removed from the supernatant liquid (upper li- 
quid IlDby centrifugation. All fractions are analyzed xn 

the way described. 

The results of the test appear from table 2. It is 
apparent from this that cryoprecipitate as well as frac- 
tion I-O is suitable for this tjve of fractionation. The 
test also shows that the factor YIII complex, which accord- 
ing to the invention has been obtained in the supernatant 
liquid, can be concentrated by precipitation with poly- 
ethylene glycol. 
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Example 7 . Cryoprecipitate Csee example 2) is dissolved 
in 0.055 M citrate solution, pH 6.8, to a concentration 
of 3 %. 3-3 parts of a solution containing 2.6 M glycine 
and 0,025 M imidazole, pH 7.3, are added to 1 part of 
this solution. The temperature of the mixture is simultan- 
eously brought to 7°C. After the addition, the mixture is 
brought to equilibrium under stirring at 7°C for 15 min. 
A precipitate (F I) is formed and removed by centrifuga- 
tion. The supernatant liquid (Upper liquid I) is saved 
for analysis. The precipitate is dissolved in 0.055 M 
citrate solution, pH 6.8, at 30°C to about the same volume 
as the original cryoprecipitate, after vhich 3.3 volumes 
of a solution containing 2.6 M glycine, 0.3 M NaCl and 
0.025 M imidazole, pH 6.8. are added. Stirring is carried 
15 out at 50°C for 20 min. The precipitate CF ID formed is 
removed by centrifugation. The supernatant liquid CUpper 
liquid II) is adjusted to pH 7.5 with a weak sodium hydrox- 
ide solution after cooling to 4°C. An aqueous solution 
of 30 % polyethylene glycol 6000 is then added dropwise 
to a concentration of 6.5 %. The mixture is stirred at 
4°C for 30 min, after which the precipitate formed is 
removed by centrifuging. The precipitate (F HI) is dis- 
solved in 0.055 M sodium citrate solution containing 
0.055 M imidazole, pH 7.40. The supernatant liquid (Upper 
liquid II) is saved for analysis. All fractions are ana- 
lyzed in the way described in example 1, and the results 
appear from the following table 3. 
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Example 8 . In the previous examples, the analyses 
of the factor VIII complex have only comprised factor 
VIII: C. In the following table 4 analyses of a factor VIII 
complex is shoivn, which has been isolated substantially 
5 in the way described in example 7. 

Table 4 



Fraction 


Prot. 


vin-.c 


\mi:G^G 


F \UI:MG 


VIII :RCF 


Spec. 












activity 


Cryo 


100 


100 


100 


100 


100 


0.15 


F III 


4 


63 


61 


79 


48 


2.1 



Remark: The factor VIII :C can be determined according to 
Nilsson et al: Acta Med. Scan. J_59, 35 (1953) or according 
to Savidge et al: Thromb. Res. J^, 355 (1979). The factor 
VIII rCAG can be determined according to Lazarchick and 

10 Hoyer, J. Clin. Invest. 6^, 1048 (1978). 

It is apparent from the table that the complex, ex- 
pressed in percent, contains the same concentration of 
coagulation factor VIII :C as of factor VIII :CAG. The con- 
tent of factor VIII: RAG is somewhat higher and the content 

IS of factor VIII: RCF (lacking in v. Willebrand's disease) is 
somewhat lower than of factor VIII:C/CAG. 

It is evident that products with a high specific 
activity and a high solubility can be obtained in a good 
yield at fractionation with glycine according to the invention 

20 in combination with other frationating processes. Furthermore, 
these preparations contain all the activities which in addition 
to F VIII :C are associated with the factor VIII complex. In 
comparison with plasma (the specific VIII :C activity of which 
is about 0.014 U/mg) , the specific activity of the product 

25 will be 150-250 times greater, the yield from plasma under 
optimal conditions being 40-60 %. 



OMPl 
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Example 9 The cryoprecipitate is prepared as in exanrple 2 
and dissolved in 0.555 M sodium citrate solution, pH 7.30, to 
a protein content of about 3%- A solution consisting of 2.6 M 
glycine, 0.3 M NaCl and 25 mM tris is thereafter added at a 
5 temperature of 20-30°C to a final concentration of 2 M 

glycine. Stirring is carried out for 20 min. The precipitate 
formed is separated by centrifugation. The supernatant is . 
cooled to 4^C, after which solid sodium chloride is added 
to a final concentration of 2 M. Stirring is carried out 

10 for 30 min. after which the precipitate formed is separated 
by centrifugation. This precipitate is dissolved in 0,055 M 
sodium citrate solution at a pH of 7.30. The procedure 
described above gives for F VIII :C a final product in a 
yield and purification of 50-401 and 195 times, respectively, 

15- calculated from plasma and for F VIII :RCF 60-70% and 450 
times, respectively. In a clinical test on a parient 
suffering from a serious form of v. Willebrand' s disease 
this concentrate has normalized the_4)X-olor.ged bleeding 
time and increased the level of F VIII :C in plasma to 55 V 

20 (Fig- 5D . This shows that the preparation is suitable in 
treatment of patients with hemophilic diseases. 

The inverted value C '-T;r3 of the bleeding time is 
also plotted versus the period of time (hours) elapsed 
after injection to this patient. The I\%y's methcd FcNilsson, 

25 Magnusson, Borchgrevink, Thr. Diat. Hamorrh, 10. 223 

(1965)]and the Buke^s method [j.A.M.A. 55:1185-1192 (1510)| 
have been used. Normal inverted bleeding time is more 
than 0.2 min"^ and 0.43 min"^ for I\vy*s method and Duke's 
method respectively. 
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Example 10- A supernatant liquid is prepared from 
a cryoprecipitate as in example 9. This supernatant is 
cooled to 4°C and divided in three aliquot s; thereafter, 
solid sodium .chlorid is added to each aliquot to a final 
concentration of 1.0^ 1.5 and 2.0 M, respectively. Each 
aliquot is then treated in the following way: stirring 
is carried out for 50 minutes, after which tHe precipi- 
tation formed is separated by centrifugation. The preci- 
pitation is dissolved in 0.055 M sodium citrate solution 
at a pH of 7.50. The yield of factor VIII is plotted 
versus the concentration of NaCl in the diagram of fig. 6. 
The line 0 II and the line F II show the yield, based 
on the cryoprecipitate^ of factor VIII in the supernatant 
liquid and in the precipitation, respectively. 

Example 11 . Example 9 is repeated with the exception 
that room .temperature is used instead of 4°C during the 
precipitation with sodium chloride. .The ■ following 
table gives the result from this example; thus the volume 
and the content of the factor VIII :C is given in units as 
well as percentage in the cryoprecipitate, the supernatant 
liquid from the solution process with 2 M glycine solution 
and in the salt precipitate from the precipitation with 
2 M sodium chloride. 
Fraction 

Cryoprecipitate 
Supernatant 
Salt precipitate 



Vol 


Factor 


VIII: 


mis 


U 


% 


100 


463 


100 


595 


506 


109 


13,5 


304 


66 
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CLAIMS 



1 . A process in purification and/or concentration 
of factor VIII complex, starting from a preparation of 
factor VIII complex obtained and concentrated in a known 
manner, most often in the form of a precipitate, 
characterized in that the preparation is 
dissolved in a glycine solution of at least 1.5 M at a 
temperature of at least +15°C and a pH of 6-5-7.8, and 
that a supernatant liquid is recovered as the product or 
for further working up or that optionally salt is added 
to the supernatant liquid to a concentration of at least 
1.S M maintaining the glycine concentration of at least 
1.5 M to precipitate the factor VIII complex containing 
product which is recovered. 

2. The process of claim 1. characterized 
in that it is started from a cryoprecipitate or from 
Cohn's fraction I-O. 

' 3. The process of claim 1 or 2. character- 
ize d in that the ionic strength of the solution is 
0.1-0.5. 

4. The process of any of claims 1-3, charac- 
terized in that the temperature is between 20 and 
40°C, preferably 25-37°C. 

5. The process of any one of claims 1-4, c h a r a c- 
terizedin that pH is adjusted to 6.5-7.5, prefer- 
ably to about 6.8, before the precipitation with glycine 
solution. 

6. The process of any one of claims 1-5, -c h a r a c- 
terizedin that the glycine solution is a saturated 
solution, preferably a solution of 1.8-2.2 M, such as 
about 2. 0 M. 

7. The process of any one of claims 1-6, wherein the 
salt is sodium chloride. 

8. The process of any one of claims 1-7, wherein the 
salt precipitation is carried out at a temperature from the 
freezing point of the supernatant to 60°C. 
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